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s (S4) Title: TOROIDAI. TYPE CONITNUOUSLY VARIABLE TRANSMISSION 
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I" (5?) Abstract: A toroidal type continuously variable transmission, in wliich a roller is sandwiched in a roiatable state by an input 
j disk and an output disk arranged rotatably to confront each other on a common axis, in which an actuator is provided for moving 
> the roller back aiid forth in a direction along a plane normal to the censer axis of rotation of the disks, and in which the mdividual 
I disks, the roller and the actuator are housed In a housing. On ihe inner face of the housing, there is fonned a wall portion which is 
' protmded toward the center portion of the housing and which fixes the actuator. 



wo 02/48578 Al. lilliiiliililliiilillllilllllilll 



(57) Hft: 

ilI-«J^±-eSl^l::?tlS]b3{poIllfegSlciBB^nfeA*7='f ^; 



wo 02/48578 



PCT/JPOl/10881 



m m m 

5 ^ m ^ m 

10 

^ m ^ m 



wo 02/48578 



PCT/JPOl/10881 



2 

15 P"-^^lil4^■^i^ffifi/0^^fel:'i>a citit^ lta-^ h n 

^' ® ^©^ji^fc 43 V^T i^i^iiiffll t T ^ ® -?;\ 

7= C J: T ^ i^^f^ § c: i: i3 J; !3 P " ^ ^ 7^ ^ ® iH-g IS] T 

c T 7 ;v h p ^' iS^;!'^® {is ±^ L p - 5 ^MSI;^ 

^©-0!!j!3^i(tll¥- 1 0 -.1 3 2 0 4 7^4>#fI|B«^*lTV^§o 

25 ^7cD4'iii^$i&^tMtTSffl^^¥®t:^bT0f^®^^;^^^A^ia^^ti 
^ J: a t [R] {cMM t T IBS ^ tiT S o 



wo 02/48578 



PCT/JP01/1088I 



3 

3fs :t0't4©ffiV^^©i:3&:tpT b^^o Hli^&fSl^^iB^^fe 



wo 02/48578 



PCT/JPOl/10881 



4 

(Dm^<DM^ ti: ifcoitmtn d t -r i. ^^wi^^ ^ ^> ±ia® j; ^ t ;n 

j; o T D - ^ [UK pJtg^t^pjT'^5^ft !t & ^ © D " ^ $ SuIBt^ ^ 
© [II 4^ ' tt ^ t S a % ¥ M t 9 jol t Su m »l ^ § 7- ^ 5=- ^ 

25 Mf3A'>i^>^"0F^HCA'>i;>^©4'it.gj5t|q]itTg§aiLfcl^f^g[3^)^ 



wo 02/48578 



PCT/JPOl/10881 



5 

^cDy^'5=-ax"^ii, ;\^p>^0nmiz^itsmzmi-x^mhtcm 
n^izm^^fhx^^^0x. ^^^py^izit^mmiz^BiLtz^^t^f^ 
10 <^y). %L<it{i>tj:<tj:^^ mm^mm<D±i^thx<Dmm^i^m 

^tc. zommxit. mmitm^mmhbxmf^T^ztf^x^s 

15 ly IB r 5^ a. X - ^ 1 43 (t § mmm3 Iz M T § rsi 5£ If "Tlu i3?J<- h t- 

mt^i^Lm^zmmT^^:L3L^^tmtm^^zm^^i^tc^mxmm^^ 

Ltzt^'pxzcDXdt^mmx^nu. mmmn^% l < im^izmm 
^ntzmizMhxm&^^i^t^t. ^(om^^zmm^tlx\^■^^7i^^- 

mm^^mmr^miz^0\Hmizm^i'?^7^tsztib^x^^0x. m 
25 mMMm0mmm±i^&^iztj::ho 



wo 02/48578 



PCT/JP01/10«81 



6 

Fig. 1 it.z0mmiz^^mmMmm(D-m^mtmmmmmr^^o 
Fig. 3ii. /^u-ti-^tmmm^^^tzi^om&i' u >^'0-m^ 

^ % ^ -r ® - @i5#»| b irffi 0 T § o 
Fig, 5 {is Fig. 1 cDV^®&:;^ifrBIIl-efe§o 

10 mM^mmt^tisb(DmM0mm 

15 T^oTs c©:RWJ-^-y:Fig. 2 ^;:^•rJ;9t»f^B^^A^7^^7^^^^fe■r 
tu IB A ±? tt 4 ® f t) Tfe > 5^* 2 © IfP S§ ffi t T V^ a i| 



wo 02/48578 



PCT/JP01/108S1 



7 

SU^tc^a^-^fctt^l 3 hP3®tt7©i^MffliJ{c:iaSt&itt^l 4 Jitz 
10 a t-K^^tiTV^-So ClCD^lcDdiAT^'f 1 5 i:^:&^-r^l©A 

15 lES^tlTV^'^>o 

20 ttz. ±i3©WS3}^;v^-2 0§M^T*^l®A:*7^-f>^^' 1 6 iifi 

S^ffJ^3A:^^^2 1 ^b^KS^tiTi^^So ^OA±)^~^2 Ifc-fffl^jf:: 
ff^M^ti&^^7;i5 2 2 ^s B 1 ©A:tr7^V 1 6®/K;^g|3l 8iiJ;® 

-tV^So r^fct^M 1 0A:t?5^'f 1 6 tAA^~-^2 1 i:yb^^g^tl 
25 TV^§o ^?>C. ^0A:tf^^2 lcD=i^;^g|5 2 2 ^)^, luSBttg'J^;!-^*- 

2 oizx-:>xmn^hfzmom^i 9 t-^^bs bfeds^xA±?^^2 



wo 02/48S78 



PCT/JPOl/10881 



8 

m2(DX±9^:^^2 3 i:®f^M«fcJis ^ c ^^MMI" StuIBm^iffl 1 
±fB©^2fDA:*T^'f ;^^2 3 i:^it:&!5:-rS2cDffi:;t/7^^:^i' 2 5^^. 

2 5cDWfflfu-r7fe^-fe^2®ai^^^;^^ 2 5 tmrn-^^y'i^-y 1 0 
^©^Kiji, ^2(D^±'T^7.^2^(D^m^^tf^9\^mm^mmw^'^ 
w^i^^j >ym2 emm^tixi^^o :L0iyf)>vm2 e tm2 

15 ©m^bT^^f X^' 2 5 J;©rtgti4ES2 7^)5?f$fig^tir:te tfci/UV 

tSi±^2 7l3?E&ff:&#tmT§^ ^CJ; D^ ^2®ffl:^3 5=>f ;:^^7 2 5 

20 3©^^E^2 7 ic^bTffliEt ^#1-^^*1212 8 m*ttlll0"^ 

ili^^$MiibTJF^m^tlTl^^c C0D^S!^2 8{i. vlflff ^ 2 7 tM^^ t 

nmt^mn-^^^mi i(D^mm^mn\^. :sLyY'Tv-YQ\zw^W£. 

Lfzmmm2 8 Af;MbTl^-i>o 
25 ±f3©=&A*7^'^:^^ 1 6, 2 SiIdJ:!;^^?^^^ Tl^' 1 5, 2 5 i-is 



wo 02/48578 



PCT/JPOl/10881 



9 

hft (i^iitfe) ff$^T$)^o Mi^^;ttijf^ -K^^iznnthx-h^T^ 

5 7.>7l^, 2 3 1 5, 2 5 i:©fel|?®0P^ll^. 

^: ^^I^JHiS J: O + ^ cDiJ^-e 1 iS < 55: o T § 0 

^LT. mi (DXil'T^ 7.^ 1 6 h^ts^^T^if 1 5 ilcDPsl. :j3ci;t>" 

;ty-D-7 2 9, 3 0i)S^ P3M:^lRlt^^F^SBic:^ "T^Sit)^ 1 2 OS© 
Ctie.®>'W-a-^ 2 9 , 3 0{i^ R^t^®WT:fe-:3Ts 

mm(ommw<>-^t^^y'^7.i^is, le, 23, 2 so^ftBonm® 

5, 1 6, 2 3, 2 5 t^LT^I^-D"^ 2 9 , ZQt^mUhXs ^ 
15 07W-n"^ 2 9, 3 0 J:^^^:;^^' 1 5 , 16, 23, 2hh0^m 

^(D^^^wmiM^mhr^^ovifA'ox^^^c 

^LTs ^7iy-D"^ 2 9, 3 Oii. -^^^TOT-feS^ap^ U 3 1 

20 D-^29, 3 O^S:Rtf^a^Tffi^f ^J;-5{3#^^tlTj3!3. yiy- 

D-^ 2 9,3 0 ©f^jG^g(5tJ:Ti^:;^!RlJ::^ai^-itTi§{j-;^c|[i|t(IiSS 

fe:^JtTfe§W3 2:i^s lIl!jS©?ftffiJ' V >^3 3 {c::fett?) t:;^ h > 
25 -r^^^fet.. ^0?[I}E^>U>^^3 3fci5lt§l^;^ h>D>y K3 4{iFig. 



wo 02/48578 



PCT/JPOl/10881 



10 

5 M^tiTl^^o C©|iM?ft^3 6^;. /W-P"^ 2 9 , SOO^I^Jl® 

j^§ifrfB^^7"D-^ 2 9,3 oo^ji®{iMi«ii-^emJ-iiPb-tv> 

^0jSM^3 6 (Dammit. bfX h>Diy K3 4i:M{::. 
U > >r 3 3 :fe ^ ^S^iiJ® *^gP t LT V^ o 

■-•D-^2 9, 3 Q\z.^\^x<o^'v::^^nhm—conm.x^\). ^bi^ 
^d:oTv^^o ^cfiJs mioxtiT^ 1 6 1 m±F7^ -f ;^ ii? 1 5 torn 

lzm^Tk^ti^^^'7-^-'7 2 9®^^;^^^^^2cDA±F7^^;^i? 2 
3 tlhtiT"^ 2 5 i;cDP^tj*<5^^ji^n;g)/>°7-D-~^ 3 00^^:=^. 

-eUT^ ::©TEfiEi^ U >^^3 3 J;^{j-§mftW3 7 fctis t:*:^h>^ 

t^mmt^- h 4 0 ttm^^tixi^^^o ^^^^ citi^©^- h s s, 

25 3 9 , 4 Oi±. ?fiffi>>U >^3 3©j'G^ffi!l^)^^--fc:^{f;felitii,^Kl 



wo 02/48578 



PCT/JPOl/10881 



11 

fcf^fig^tlTl^§o tt^t>%. ^f^r\y-h9(0-1jCDm (Fig. 1 T"® 
10 ^©^^. ^«:bs?figS4 5. 4 6, 4 7 ^ UT^^^t^,Tl^^o 

mm^m-rx^- y %oi^i^nmmz^\^^^itsnx 1 2 ojg^jifciii 
^t^h(bm^M^m^r^%n^. m^^m^^, 4 6, 4 7f3 

Sii-r^*"- h 4 8 , 49, 5' O*S0J^^tl■^:l^^o ■r^t)-^Fig. 5 

;feffi|®®^;:^v^T^i^ |frfBS^4 4 {z?L:&Bjit 5 HJ; Ds #7J<- h 

4 8, 4 9, 5 0;^)5J]5^^^xl^ao *i ® h 4 8 , 4 9,5 0 
©-fiiSfis ^^filJjEi- y >^'3 3 h 3 8 , 3 9 , 4 0®f4g 

20 i;-~-^-i;imsLT*5»). ^aE$/U>:r3 3^P^'M7-I/-h9t:f3St§ 
0f^0eet^^^:HH^-r§^>:t j; 3 8 , 3 9,4 0, 

4 8, 4 9, 5 0 A^aM-rS j;9 t;^oTt^§o bfc:}6^ o T(^Ji|IJ®?S 

m4 5tst:;^ h>$M^«^^■^-Sfe^?)®^M^ftj^&J:^J:^3s f P^®?ft 

gS4 ^t^\±7. h >ttuWKf^-a--Sfci&0mffl^fifSJ:f^ D^ ^ 5) 

±i6Lfex'f 1 5 , 1 6 , 2 3 , 2 5 ®TflJfc:m:t?ttl 1 ^¥^f 



wo 02/48578 



PCT/JPOl/10881 



12 

ttt^5 2 t:/^UT#x> h'ri/-h 3, 6 t <J: oT^J^^tis 3?)»o4i 

ti^0^4 1 6 , 23 i:~-#:0lufBA;?j'^-^2 1 *J J:r5::nt!S^ 

10 o^t±IBcD^|g^^^l©Mic:ol^Tm0Ji-rSo A:^3iftl]4?^lI^R 

tt5 1 tMLT-Mfflift*5 4, 5 5 ?&^tT h;i/^^HE^$fL. t^Jp^ 

-\^2 1 zo>X:fy^-^' 2 l\t. Fig. 1 {3 43 

15 2 3 {C-#:<b^nT^^■5 §15 2 2 fc: J: 

oT#:^©A*x^:=^i' 1 6 ^3^^^nTl^§©TN X;b^>¥2 1 

::tie>cDT=^^ 1 6 , 2 3{±s ^ti^fitM^ti^VXh^^aitjT'^ 
7.^15, 2 5 il^t^W-D-^ 2 9, 3 0S^^^^^r(j-TV^-5®■C\ 
20 1 6 , 2 3 3?3»^>'19-P-^ 2 9, 3 0 ^^bTtB:dr'^' 

X^15, 2 5 t h;i/^d5fe^^tlTm*7=^^ 1 5 , 2 5*^Is]fe-r 
m^^-'-f 1 5, 2 5©|El^:$lR]^i^ A:;d7-''f;^^ 1 6, 

7 2 9, 3 O^l^^nifX^^^^^ 1 ^ , 16, 2 3 , 2 5 §;f^L 



wo 02/48578 



PCT/JPOl/10881 



13 

7.^2 5®t®ffl!l©Mff^2 7t3#t|^^n. ^y'^T.^ 15, 16, 2 
3, 2 5J;^W-D-^ 2 9, 3 0 h^l/i' tii&DfeE 

^(D^o\ZhX^^H7.^ i^, 16, 23, 2 S^HfetTV^^jyt 
^Bi!, ;^t>i;>^''2©^?^.Mt?^^fig^tlTl^^5^^- h 4 l*^e.TfiE*ttl& 

t:;^ h>D^y K3 4 0C©J:a^suJi ■ m^i^KI^::<^:-:^T;^•y-^- 

15 ^ 2 9, 3 0;6s^^ U 1 ii^tfc, ^0llIfelQ±§^iff-r^. 

;iy~D-^ 29, 30i:r^^;^^15, 16, 23, 25i:©g 

M^^iiaT^^ 1 5 , 16, 2 3, 2fi(D^mi5mz^ow-mh. 

y-^y„o_^ 2 9, 3 0 cDlH]S^MJ;®S^^Jt/b^9 0 S i t) ^ ^ 
b < }i9 OftJ; !9/J\^l^:ftjSfc^oTV^fc«9)§Mf4b&^Mi:^§o 
20 ^©fetoCs ^"^y-n-^ 2 9, 3 0 {Cti^®llfe®§^:fet3|ilit^i^ 

M (■y-'f U mmhs Ktsy'^T.^ 16,2 3{::^t-r§g 



wo 02/48578 



PCT/JPOl/10881 



14 

^^mmtrnmiz. 15, 1 e, 23, 25 t^-^u-u-^ 

2 9,3 0 i:®P^i3?f$|^^tt?»^llili©^^»f;b$«ffiLT^5^fetotlSo 

m&vz^^mt^zbi^^y). ^t'^x^ i5, le, 23, 25^iA° 

3 3r*?ft-i.||?ii?-h4 0t:9-KbT^I&^tli). ^LT^CDftlM 
\ts }^7.Yyti^^Y 3 4®^JiiBA^&lffigU3 2CD^M^3 6i3ADs 
^®^SillP®d^?>;W-P"-^2 9,3 OcD^MHiiinJi^lttt&ti-So 

10 eia LTA^-D-^ 2 9, 3 Ot^^U&^Mi^x ^"?'7-D-7 2 
9, 3 O^^m^-r^CiifcJt T^-f 1 5 , 1 6, 2 3, 2 5 ^© 

1 6, 2 3, 2 5fc^LT^@;^iR]T^^flJ{;:^tBbfc;K^«c:S3g$tiS 

15 ;W-D"-^ffl0^£lE^'; 3 3*^. a 



wo 02/48578 



PCT/JPOl/10881 



15 

td^i5, commit. ±mLfzM:i^mizm^^tim-^(Di:^-oz. xii 
©^Bj{3 =fctLi^. x^m±0mi^ik^7h^nitu-^^mmm^'^ 

g § 4) © ^ o TM|g^S=^©^# ^: t T ©Mjitt § (pl± ^ ii: 



wo 02/48578 



PCT/JP01/1(^81 



16 

mm±mmmm 



wo 02/48578 



PCT/JP01/108S1 



17 

m ^ <D % m 

10 sn^. 

x\^^ztmntt^mm(Dmmmimi^mm(Dhts^vjmmm^ 

ti\ mmmi-^tmizmnvxmmT^^^^-'^ot^-hizmmt^im 
25 ^^-h^^Lx\^^^zt^mmtt^m^ommmimizmm(Dhti^ 



wo 02/48578 



PCT/JMl/10881 



18 

izmmLx\^^^zii^^ntT^m^cDmmm4mt^tm<Dhn^ y)i 
6. mmmop^^izmm^n. ij^^mmu-^cMLxmmm^ 

j^^^:/>^tmmt^^mu^^mm^tix\^^^^t^mwLtt^m^ 

20 0|ge^4Il^l^t^6«©l^•rtLA^^ClB«0 hO^'^;i'MM^5i^o 



wo 02/48578 



1/5 



PCT/JPOl/10881 




wo 02/48578 



2/5 



PCT/JPOl/10881 




wo 02/48578 



3/5 



PCT/JP01/1(^S1 



Fig. 3 




PCT/JPOl/10881 

4/5 



Fig. 4 



5/5 

Fig.5 



9 47 44 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPO 1/10881 



According to Intemationai Patent ClMsification (IPC) or to both salional classification sad IPC 



B. FIELDS SEARCHED 



Minitttum document^on searched (olassiflCBtion system followed by classification symbols) 
Int.Cl' F16H15/38 



Documentation searciied other than minimitm documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroloi Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 



Electronic data base cousulted during the in 



IB of data base and, where practicable, search terms used) 



C. DOCiaffiNTS CONSIDERED TO BE RELEVANT 



Citstion of docmnfint, with indication, whrae appropriate, of the relevant passes 



Relevant to claim No. 



JP 8-135746 A (NSK, Ltd.), 
31 May, 1996 (31.05.1996) , 
Full text; Fig. 3 (Family: 



e) 



JP 10-132047 A (Jatco Corporation), 

22 May, 1998 (22,05.1998), 

Full text; Figs. 1 to 4 

& US 5989150 A & DE 19747695 Al 

& GB 2319313 A 

JP 4-502954 A (Torotrak (Development), 

28 May, 1992 (28.05.1992), 

Pull text; Pigs. 1 to 19 

Sc JP 6-507223 A & JP 3091915 E2 

& US 5395292 A & US 5423727 A 

& WO 90/05860 Al & EP 444086 Al 

& WO 92/11475 Al & BP 561949 Al 



Q Further documents are listed in the continuation of Box C. Q See patent family ai 



* Special categories of cited documents; 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

°L" document which may throw doubfs on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"0" document referring to an oral disclosure, use, exhibition or other 



T" l^aer documeia published after the international tiling date or 
priorily date and not in conflict with fte applicBtion but cited to 
understand the principle Or Iheoiy tradeiiying the invention 

"X" document of particular relevance; the clamisd invention cannot he 
considered novel or cannot be considered to invohre an inventive 
step when the document is taJcra alone 

"Y" documen! of particular relevance; the daimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
ciMtihination being obvious to a person skilled in the art 

"&" document memher of the fflmep^ent&mily 



Date of the actual completion of the international search 
05 February, 2002 (05.02.02) 



Date of maiting of the international search report 
19 February, 2002 (19.02.02) 



Name and mailing address of the ISA/ 
Japanese Patent Office 



Authorized officer 



Form PCT/rSA/210 (second sheet) (July 1992) 



I n t. C 1 ' F 1 6H1 5/3 8 



Int. Cr Fl 6H15/38 



B*H^;B«fS&m 1922-199 6<¥ 

B^m'Mmmmm^m 1971-2002^ 

0 ^mS^^Mmm^JiWi 1994-2002¥ 

n:^mmm^m&^m 1 g 9 e - 2 0 0 2¥ 









Y 
Y 


JP 8-135746 A { B **itX^^#^t) 

1 9 9 6. 0 5. 3 1 mm {yr^V-^£L) 

JP 10-132047 A ii^^ h 
1 9 9 8. 0 5. 2 2 ^JC. B 1 - 4 13 

& US 5989150 A & DE 19747695 Al 
&GB 2319313 A 


1-7 

3, 4, 6. 
7 



m (Mt±iSr#t) 

roj Risfci^M^, m^izm^-r^xm 



mm t »m-tz t or-tt < . mm<r>mmxi-imm 
r&j m-''<Ti^i--:7r%v-y:m 



0 5. 0 2. 0 2 


^9.02.02 


B*H«rF;f (I sA/j p) ■ 

C?{g#-8-l 0 0-8 9 1 5 


mffr^^t (ttPSOfo^fi^) ^^, \ 3 J 1 3 1 2 0 
ffiUi ^ 

03-3581-1101 P^m 3328 



^5S;PCT/I SA/2 1 0 {»2'<— i?) (1 9 9 8^7J) 



grasps |HiiltiJ|l»-§- PCT/JPO 1/1 0 8 8 1 








mmt?> 


Y 


JP 4-502 9 54 A {hnh'7*yi^' {f'-Y -^n yT'^ y h) - 
y^T^'K) 1 9 9 2. 0 5. 2 8 ^X^l~190 
& JP 6-507223 A & JP 3091915 B2 
& US 5395292 A & US 5423727 A 
& WO 90/05860 Al & EP 444086 Al 
& WO 92/11475 Al & EP 561949 Al 


5 



tt^PCT/I SA/2 10 m2-<~i><Dm^) (1 9 9 8^7^) 



